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RFID enables the automatic identification, tracking, and management of objects, humans,
and animals using radio frequency communication. RFID function depends on two tag and
code readers that use radio waves to communicate with each other. In this study, RFID is
an electronic payment system that uses a tag to pass tolls. The RFID tag is unique to each
vehicle and connects to the windshield or headlight with a built-in radio frequency chip.
The RFID tag attaches to the Touch 'n Go eWallet software. When a vehicle passes
through tolls, an overhead scanner reads the radio frequency from the RFID tag, deducts
the fare, and is chargeable. RFID is targeted at the toll system to be able to quickly identify
objects, thus providing time savings and revolutionizing payment management. The
purpose of this study is to introduce RFID technology and explain the need to use it to
electronicize road tolls and subsequently make cities smarter. The present study is applied
in terms of purpose and descriptive-survey based on its nature and method. The statistical
population consists of 50 experts and officials of the Road Traffic Control Organization,
Mashhad Municipality ICT Organization, personnel present at the entrance gate of
Mashhad-Baghcheh tolls and 100 drivers passing through this highway. Data were
collected through a researcher-made questionnaire and analyzed using the Kolmogorov-
Smirnov test. Considering the level of significance of the test, it can be said that this
technology can be used in cities and the results indicate that by equipping cars with RFID
technology, complete management and supervision of highways, information management,
accident management, location management and complete driver management Facilitates
own driving.

Cite this article: Rahimi, H., Golestani, N., Vahidi, F. (2024). Investigating the role of RFID technology in urban make
smart with a focus on toll payment in urban highways (Case study of Mashhad-Baghcheh highway). Journal of
Geography and Planning, 28 (87), 183-197. http//doi.org/10.22034/GP.2024.52203.3016

@ @ @ © The Author(s).
DOI: http//doi.org/10.22034/GP.2024.52203.3016

Publisher: University of Tabriz.



mailto:Hosseinrahimi1987@yahoo.com
mailto:nargesgolestani5@gmail.com
https://doi.org/10.22034/gp.2024.52203.3016
https://doi.org/10.22034/gp.2024.52203.3016

Journal of Geography and Planning Vol. 28, No. 87, 2024

Extended Abstract

Introduction

Transportation and movement of goods and passengers as one of the most basic human needs has always been
considered as an important indicator in the macro planning of every society. New generation transportation
infrastructures are becoming digitized and intelligent, inspired by the most advanced science, materials,
computer techniques, artificial intelligence and automatic control. RFID provides the possibility of automatic
identification, tracking and management of objects, people and animals using radio frequency communication.
Basically, RFID systems use electronic and electromagnetic signals to read and write data without contact. In
this research, RFID is an electronic payment system that uses a tag to pass tolls. The RFID tag is unique for each
vehicle and is connected to the radio frequency chip embedded in the windshield or headlight of the vehicle. The
RFID tag is connected to the Touch 'n Go eWallet software. When the vehicle passes through a toll, an overhead
scanner reads the radio frequency from the RFID tag and the fare is deducted from it and has the ability to
charge. RFID is targeted for the road toll payment system to identify objects quickly, thus providing "time
savings" and revolutionizing payment management. Currently, and especially during peak times, the Mashhad-
Baghcheh highway is facing a heavy volume of stops at toll gates. If the payment is made electronically, it will
greatly help in reducing the traffic and also the accidents caused by stopping. The purpose of this research is to
introduce RFID technology and prove the benefits of its use in the electronicization of highway tolls in the
country (specifically Mashhad-Bagcheh tolls) and then take a step towards making urban transportation smarter
and helping to reduce traffic. And using the benefits of RFID in other industries and urban complexes.

Data and Method

The statistical population of this research is made up of 50 experts and officials of the Road Traffic Control
Organization, experts related to the subject in the Mashhad Municipal Fava Organization, personnel present at
the Mashhad-Bagcheh toll gate and 50 drivers passing through this highway. In this research, data has been
collected in the field using a researcher-made questionnaire. Kolmogorov-Smirnov test was used to analyze the
collected data. The correlation test between the use of RFID technology and the reduction of urban traffic with a
correlation coefficient of 0.584, the reduction of car theft with a coefficient of 0.582 and the usability in cities
with a coefficient of 0.865 and chi-square coefficient of 0.01 have been used. Also, from the documents and
researches of the traffic control organization and FAVA of Mashhad municipality, as well as other applications
of this technology and how tag readers work and how they work in visiting the companies doing this work and
finally collecting data and analyzing it using The experiences of experts in this field have been used.

Results and Discussion

In this study, the appropriateness indices were first used to examine the criteria and evaluate the research
information. ldeally, one of the widely used tools in hypothesis testing and statistical research is analysis of
variance. Due to the dispersion of the total data, it is possible to analyze the variance between different groups in
this method. In this way, it is possible to test the equality of the average between different groups. Also, in
regression models, by breaking down the total variance into model variance and error variance, the
appropriateness of the model can be evaluated and it can be said that the overall model has acceptable overall fit
criteria. Considering that in all the assumptions of this research, the significance level of variance analysis test is
smaller than the error rate, it can be said that this technology can be used in cities and roads (Table").

Table No. 1: The result of the correlation test between the use of RFID technology and the desired
indicators in the research hypotheses

result Error level of correlation The title of the test
rate significance coefficient

There is a significant 0.01 0 0.584 Correlation test between using RFID technology and
correlation reducing urban traffic.
There is a significant 0.01 0 0.582 Correlation test between using RFID technology and
correlation reducing car theft.
There is a significant 0.01 0 0.586 Correlation test between RFID applicability and use in
correlation cities.

Source: Research findings 1402

Conclusion

The results of statistical analysis in this research showed that by using RFID technology through the electronic
payment of car tolls, urban traffic can be reduced to a great extent at the entry points of metropolises; By
installing tag reader terminals at the beginning and end of highways, the number of cars in them can be
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calculated. When a car passes under the entrance terminal and receives a signal from the car tag, the information
is sent to the center, and in the software used in the center's server, a number is added to the number of cars, and
when the car leaves the highway and sends a signal to the terminal The one at the end of the highway is reduced
by one number of cars; If this number is greater than the capacity of the highway, the highway roadblock will be
closed automatically until the number of cars reaches the quorum, and this information will be sent to the drivers
who are in some parts of the highway or in the city. By showing high traffic areas, drivers can determine their
plan and route in advance. Also, it was proved that the use of RFID technology can lead to the reduction of car
theft. If the license plate number is given to the RFID tag attached to the vehicle, and by reading this number by
the readers and connecting to the relevant server and database of the police force, it is easy to find vehicles that
have been stolen or have committed a violation. and stopped.

In addition, this study showed that this technology can also be used in cities because some highways and streets
of the main traffic routes in crowded cities make it difficult for the police to control traffic, so a solution that can
help In terms of traffic control, the use of RFID smart tags and its combination with GPS technology will be
used. Also, electronic signs can be placed on highways and main and busy streets of cities to display the
information needed for drivers; For example, information about the number of cars on the highway or street or
even about the traffic situation on the highways that are in the path of these drivers. Drivers can get these
messages through mobile phones or by referring to the relevant website that can be designed for this purpose.
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